The development of new effective methods of physical education of junior schoolchildren and search of combinations of instruments and methods of training, contributing to the increase interest to physical education lessons, activation of motor activity in the lesson, the integrated development of motor skills and the increase of the level of functionality of the leading systems of the body is an actual interdisciplinary problem. The aim of this work was to study the influence of "Qigong" on the functional state of the cardiorespiratory system of schoolchildren. In the period 2016-2017, 34 children of 10-12 years of age were examined; they were divided into two groups: the control group consisted of 10 pupils engaged in physical education according to the school program. The main group consisted of 24 pupils of the same age in addition to physical education practiced for one year three times a week for two academic hours Taoist gymnastics "Qigong" by the method of the school "Dragon-Tiger" of Lun-Hu-Chuan. The study was conducted during the academic year (four steps). In both groups at each step it was studied the indicators of the cardiohemodynamics and spirometry. It is shown that there is an increase in the intensity of the influence of the autonomic nervous system on systemic circulation of the children from the main group and there is a decrease in metabolic and humoral effects on the heart. In the control group, the changes were mainly related to the vascular system and less in cardiac activity.
INTRODUCTION
Annual official reports about health of the people of the Russian Federation state the health deterioration of schoolchildren [1, 2] . The solution of disharmonious physical development is seen in physical education, the purpose of which is to increase motor activity and to improve health in general. Various physical readiness is based on a high level of development of the basic motor qualities (endurance, strength, agility, speed, etc.), which are achieved by systematic work in physical education lessons, as well as in the process of afterhour sports and activities [3, 4, 5, 6, 7] .
Spiritual and physical practices of the East play an important role in the structure of these activities [4, 8, 9, 10] . "Qigong" occupies a special place among all Chinese healthimproving gymnastic complexes. "Qigong" is a kind of psychophysical training ("Gong" means work) to improve our feelings ("Qi"). According to ancient Eastern philosophers, the energy of "Qi" flows through the channels of the human body, which are called meridians. Channels and branches form a closed system that permeates all parts of the human body. Classical channels are connected with internal organs and the functioning of organs and tissues depends on the state of these meridians, conducting the energy of "Qi" [8, 9, 10] .
Greten´s H. J. (2012) (2013) (2014) ) studies indicate that we can see significant changes in parameters such as blood pressure, heart rate and heart rate variability, reduction of plasma triglycerides, total cholesterol and low-density lipoprotein cholesterol, skin temperature and improvement of lung functions (increased forced expiratory volume, etc.) during Qigong" lessons. [8, 9, 11] .
Famous Chinese doctors such as Ge Hong, Tao Hongjing, Chao Yangfan, Sun Simiao, Lee Schicai, Wang An, Shen Csiniao etc. in their papers turned the classical canons of medical thought in Ancient China and also described the different methods of traditional Taoist breathing exercises [12] . According to these authors, in comparison with other medical means, respiratory gymnastics possesses a number of very essential advantages: during treatment, needles and medicines are not used, so it is very convenient and economic [3, 11, 12, 13] . It is very important that the treatment using breathing exercises is completely painless.
The positive effect of gymnastics "Qigong" in the system of correction of the functional state of the person is studied right good [13, 14, 15] . Most studies evaluating the effect of "Qigong" for health was conducted among middle-aged people and older generation. A number of studies have shown that this technique reduces pain, increases the range of motion in the joints, improves proprioception, mental health and wellbeing and boosts both cardiovascular and respiratory function with few adverse side effects. Qigong methods are different for young people compared to adults, so, the effectiveness of the practice is not the same [12] . Therefore, the aim of the work is to study the influence of "Qigong" classes on the functional state of the cardiorespiratory system of schoolchildren. We need to analyze the feasibility and justify the possibility of using "Qigong" in the system of school physical education.
II. MATERIAL AND METHODS

A. Participants
The research was conducted on the basis of the secondary school of Perevalnoye village in Simferopol district, Republic of Crimea, Russia. 34 children of the age of 10-12 years were examined. They were divided into two groups: the first one consisted of 10 pupils engaged in physical education according to the school program. The second one (main group) consisted of 24 pupils of the same age in addition to physical education practiced for one year three times a week for two academic hours Taoist gymnastics "Qigong" by the method of the school "Dragon-Tiger" of Lun-Hu-Chuan.
B. Study design
Practical classes of "Qigong" were held three times a week during two academic hours, consisted of warm-up exercises, joint exercises, breathing and relaxation exercises, exercises for the development of stability, self-massage, static forms of exercise and dynamic "Qigong" with the style "animals", among others. The study was conducted in four steps: step I started in the beginning of the school year, step II started three months later, step III started in six months, IV round started at the end of the school year.
Changes in the functional parameters of the respiratory system were registered using the medical diagnostic complex «SPHERE-4» (Ukraine) in a sitting position [16] . During the survey the person was performing three breathing tests: normal breathing for the definition of a measure respiratory rate (RR); the trial, which determines respiratory volume (RV) and the trial that determines the vital capacity of the lungs (VC). And first static (quiet) maneuvers (normal breathing, measurement RV) were performed prior to forced ones (the trial that determines the VC). After all of the breathing maneuvers, the results were reduced to a table named "Design matrix", which also calculated the index of contingency of cardio-respiratory system work, known as the Hildebrante Index (HI).
Anthropometry parameters and a number of indicators reflecting the functional state of central hemodynamics were recorded in all subjects [14] . Heart rate was determined by palpation on the carotid artery (in the area of the sinus caroticus). Blood pressure was measured at the state of rest, while sitting, according to the standard method (indirect method of Korotkov). Systolic and diastolic blood pressure was recorded. Then the following parameters were calculated: vegetative Kedro index (VKI) as an indicator of the predominance of tone of autonomic nervous system (ANS), as well as the adaptive potential (AP), reflecting the severity of adaptive reactions, due to the development of functional reserves of the body [16] .
C. Statistical analysis
Calculations and graphic design of the data obtained in the work were carried out using Microsoft Excel and the program package "STATISTICA -10.0". The selection of the criterion for testing statistical hypotheses and measures of central trends used to describe the data was carried out depending on the results of the distribution test, which was completed using the Shapiro-Wilk criterion. To test the null hypothesis about the absence of differences in the associated groups with a normally distributed sign, the procedures of one-factor analysis of variance of repeated observations (Repeated Measures ANOVA) were used at first. Then the normality of the distribution of the difference between the values of the trait for the paired student test and the sphericity condition for the variance analysis of repeated observations were checked. Then, in cases of acceptance of an alternative statistical hypothesis, a pair comparison of groups was carried out using the parametric Student test. In this case, the arithmetic mean (M) was used as a measure of the central tendency, and the standard error of the arithmetic mean (m) was used as a scattering measure.
III. RESULTS
The results of the studies indicate that at the beginning of the experiment (step I) the heart rate of the children of the main group was within the age physiological norm (table 1) .
However, it should be noted that all children tended to tachycardia, because a heart rate in the study group was 98.71±8.0 beats/min. Indicators of APs are 115,2±5,0 mm Hg and indicators of APd are 85,32±8,0 mm Hg, which is also rather more than normal. The VKI was equal to 0,86±0,05 conv. un., this number indicates the predominance of sympathetic tone regulation of the nervous system [14] . The AP was within normal limits and corresponded to 2,18±0,14 conv. un. (table 1) .
At the second step (after three months of Taoist gymnastics "Qigong") some of the recorded indicators changed. Therefore, the heart rate decreased by 7,13% (p <0,01), APs by 4,46% (p <0,05). APd decreased significantly by 10,24% (p <0,01). These changes resulted in a slight but significant displacement of the vegetation index in the direction of normalization of the tonus of the ANS, VKI changed by 2,32% (p <0,05) and became equal to 0,84±0,03 conv. un. Along with these changes, the AP has improved by 5,50% (p <0,05) (table 1, table 2) . Notes: here and further: p is a reliability of differences in indicators relative to the baseline; *p <0,05; **p <0,01; *** -p <0,001, Т is a Student criterion; APs is a systolic arterial pressure; APd is a diastolic arterial pressure; AP is an adaptive potential; VKI is a vegetative Kerdo index.
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As shown in the tables 1, 2. after the first six months of the training, i.e. at the third step, three of the five registered indicators in the main group were changed. So, heart rate was changed significantly in the direction of normotony and began to correspond to 84,96 beats/min. These changes amounted to 6,08% (p <0,001). This indicates parasympathetic effects on the part of the ANS, which is confirmed by the level of VKI equal to 0,9±0,03 conv. un. It increased a little bit in comparison with the second step by 7,56% (p <0,01) and AP decreased by 3.88% (p <0,05) and became equals to 1,98±0,24 conv. un. As shown in the tables 1 and 2, the greatest changes occurred after one year of lessons, that is, at the step IV. Four of the five indicators registered significant changes. So, the APd decreased by 13,12% (p <0,05) and became equal to 74,12±5,74 mm Hg, the heart rate decreased by 17,86% (p <0,001) and became equal to 81,08±9,02 beats/min and the AP rate decreased by 14,22 % (p<0,001), what is the physiological norm.
It is known that the decrease in heart rate (negative chronotropic effect) reduces the need for myocardium in oxygen, due to a decrease in the magnitude of its work, and also increases diastole [17] . Bradycardia occurs as a result of changes in the levels of neurovegetative regulation at еру state of rest, when, along with an increase in the tone of the parasympathetic nervous system, the activity of the sympathetic-adrenal system decreases [16] .
VKI declined by 6,97% (p<0,001) in the direction of parasympathicotonia and became equal to 0,92±0, conv. un., what led to the normalization of the ANS tone.
With regard to the control group of the children, it should be noted that the changes that were observed during the year were mainly related to the vascular system and less to the changes in cardiac activity (table 3) .
So, four indicators changed significantly: APs decreased by 4,67% (p<0,01), heart rate decreased by 2,58% (р<0,05), VKI decreased by 1,09 % (р<0,05), AP decreased by 1,26% (р<0,05).
By comparing the changes in the relative indicators (%) of children in the control and the main groups, it was revealed that there were significant changes in the main cardiovascular indicators. The difference in systolic pressure was 2,09% (р<0,01), in diastolic it was 13,3 % (р<0,05), in heart rate it was 15,28 % (р<0,05), in VKI it was 5,88 % (р<0,001) and in AP it was 12,9% (р<0,05).
In general, it can be concluded that the state of tension of neurohumoral mechanisms of self-regulation remains in the control group of the children throughout the period of research, accompanied by the mobilization of functional resources and instability of homeostasis indicators, which leads to a decrease in the stock of functional reserves and narrows the range of possible adaptive reactions significantly.
Because of the regular Taoist health gymnastics "Qigong", there is an increase in the intensity of the influence of the autonomic nervous system on systemic circulation in the main group of the children, as well as a decrease in metabolic and humoral effects on the heart.
To identify the features of the external breathing system reactions to the action of regular Taoist health gymnastics "Qigong" we analyzed the data obtained for each of the selected groups. Notes: here and further RR is respiration rate; RV is respiratory volume, MBV means minute breath volume, VC stands for vital capacity of lungs, HI is the Hildebrant index and ∆ % corresponds to the difference between ¨before¨ and ¨after¨ the experiment as a percentage.
The people of the control group before and after the experiment had the following changes: RR increases by 13,8% (p<0,001) compared to the baseline, heart rate decreased by 1,25% (p<0,05) and HI increased by 8,28% (p<0,001) (table 4). These changes indicate a lack of effectiveness of school physical education to improve the function of the respiratory system.
Analyzing the indicators of the people from the experiment of the main group at the first step, it should be noted that all the studied parameters are within the physiological norm, but some of them are close to the upper or lower limits of the norm [14] .
As it is shown in the table 5, RR is equal to 21,92±2,03 breaths/min, RV is equal to 200,05±38,61 ml, MBV is equal to 4385,09±220,32 ml/min, VC is equal to 2021,31±423,01 ml and HI is equal to 4,05±0,32 %. After three months of gymnastics "Qigong" only RR improved significantly by 8,66% (p<0,05) and became equal to 20,02±3,03 breaths/min. After six months of training (step II), four of the six indicators have changed: RR decreased by 9,84 % (p<0,05) and became equal to 18,05±2,03 breaths/min, MBV increased by 3,06% (p<0,05) and became equal to 4519,53±105,36 ml/min, heart rate decreased by 6,08% (p<0,01) and became equal to 84,96±11,03 (min -1 ), HI increased by 0,89 % (p<0,01) and became equal to 4,59±0,38%. The most pronounced changes in the function of the respiratory system were noted after a year of continuous training of Taoist health gymnastics "Qigong". All the studied indicators had significant differences. So, RR and heart rate decreased by 26,82% (p<0,01) and 17,86% (p<0,05), RV increased by 30,04% (p<0,01) and became equal to 260,15±25,24 ml., MBV increased by 9,79% (p<0,01) and became equal to 4814,40±101,35 ml/min, VC changed slightly (by 4,88 % (p<0,05)), HI, reflecting the conjugation of the cardio-respiratory system improved by 24,69% (p<0,05) and became equal to 5,05±0,30% (table 5, table 6 ). The differences in the relative spirometry indices of the children of the control and main groups was obtained before and after the experiment (steps I -IV) are presented in table 4,  table 6 .
So, RR is different by 17,86% (p<0,05 -0,01); RV, by 28,04 % (p<0,05); MBV, by 2,66% (p<0,05); VC, by 2,84 % (p<0,05); and HI, by 23,44% (p<0,05).
IV. DISCUSSION
To summarize the research, we should say that breathing exercises in gymnastics "Qigong" are based on the use of different methods of free and rhythmic breathing [14] . For example, diaphragmatic breathing improves pulmonary ventilation and massage of internal organs due to movements of the diaphragm and activation of metabolic processes. The breath delay used in our program is a deliberately prolonged phase of inhalation or exhalation, which allows to extract the maximum amount of oxygen from the air in the alveoli, which increases the efficiency of breathing in general [14] . During breath holding there is the inhibitory-relaxation functional system of the body's protection from extreme effects of qualitatively different, but sufficiently strong stimuli (adaptogenic factors) accompanied by tissue hypoxia [17] . The principle of operation of this system is that under the influence of hypoxia and disturbances in the relationship of the most important homeostatic constants (oxygen and carbon dioxide) in the central nervous system, inhibitory processes are activated, and on the periphery the rate of arbitrary relaxation of all skeletal muscles increases sharply (sometimes by 70%).
